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1 . With regard to the language, this report is based on the international application in the language In which it was 
filed, unless othenwise indicated under this Item. 

□ This report is based on translations from the original language into the following language 
which is the language of a translation fumlshed for the purposes of: 

□ international search (under Rules 12.3 and 23.1 (b)) 

□ publication of the international application (under Rule 12.4) 

□ international preliminary examination (under Rules 55.2 andybr 55.3) 

2. With regard to the elements* of the Intemational application, this report is based on (replacement sheets which 
have been fumlshed to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed" and are not annexed to this report): 

Description, Pages 

1 1 4-9 as originally filed 

2, 3. 3a filed with telefax on 1 5.09.2005 



Claims, Numbers 

1-12 filed with telefax on 1 5.09.2005 

Drawings, Sheets 

1/^3^ as originally filed 

□ a sequence listing andbr any related table(s) - see Supplemental Box Relating to Sequence Listing 

3. □ The amendments have resulted in the cancellation of: 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets>figs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

4. □ This report has been established as if (some of) the amendments annexed to this report and listed below 
had not been made, since they have been considered to go beyond the disclosure as filed, as indicated in the 
Supplemental Box (Rule 70.2(c)). 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets/Figs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

* If item 4 applies, some or all of these sheets may he marked "superseded. " 
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Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1. Statement 
Novelty (N) 



inventive step (IS) 



Industrial applicability (lA) 



Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 



1-12 



1-12 



1-12 



2. Citations and explanations (Rule 70.7): 



see separate sheet 
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Re Item V 

Reasoned statement with regard to novelty, inventive step and industrial 
applicability; citations and explanations supporting such statement 

Reference is made to the following document: 

D1 : WO 02/088459 A (BEKAERT SA NV ; CAUWELS HANS (BE); VANNESTE 
STUN (BE); MEERSSCHAUT PI) 7 November 2002 (2002-1 1-07) 



1 Claim 1 - Novelty (Article 33(2) PCT) 

1.1 The document D1 is regarded as being the closest prior art to the subject-matter of 
claim 1 , and discloses (the references in parentheses applying to this document): 

A method for manufacturing a wire cord, said method comprising the steps 

bundling a plurality of wires in a bundling means; 

crimping said wires between meshing toothed suri=aces; and 

twisting together said plurality of crimped wires along a twisting path; 

1 .2 The subject-matter of claim 1 therefore differs from this known method in that said 
bundling is carried out in such a way that said wires lie closely sIde-by-side in one 
plane; and said crimping is earned out by passing said plurality of wires between 
meshing toothed surfaces located at the beginning of said twisting path. 

1 .3 The subject matter of claim 1 is therefore novel (article 33(2) PCT). 
1 Claim 4 - Novelty (Article 33(2) PCT) 

1 .1 The document D1 Is regarded as being the closest prior art to the subject-matter of 
claim 4, and discloses (the references in parentheses applying to this document): 

A machine for manufacturing a wire cord, said machine comprising: 
a bundling means for bundling a plurality of wires; 

a crimping means, downstream of said bundling means, comprising crimping 
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wheels with meshing toothed surfaces for crimping said wires; and 
a twisting means for twisting together said wires along a twisting path. 

1 .2 The subject-matter of claim 4 therefore differs from this known machine in that said 
bundling means is configured in such a way as to force said plurality of wires to lie 
closely sIde-by-side in one plane; and said crimping means comprises a pair of 
crimping wheels with meshing toothed surfaces that is located at the beginning of 
said twisting path. 

1 .3 The subject matter of claim 4 is therefore novel (article 33(2) PCT). 

2 Claims 1 and 4 - Inventive step (Article 33(3) PCT) 

2.1 The problem to be solved by the present Invention may be regarded as being to more 
efficiently manufacture a wire cord comprising crimped metallic wires by preventing 
smoothing of the crimped wires before they are twisted together. 

2.2 The solution to the problem proposed in claim 1 of the present application is 
considered to involve an inventive step (Article 33(3) PCT), because in the available 
prior art It is neither known nor suggested to commence twisting together of the wires 
between the meshing toothed surfaces of the crimping wheels. 

3 Dependent Claims 

Claims 2, 3 and 5-12 are dependent on claims 1 and 4 respectively and as such 
also meet the requirements of the PCT with respect to novelty and inventive step. 
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a pair of gear-like wheefs. Downstream of the gear-like wheels the crimped 
wires pass through through-holes in a stationary plate before they are intro- 
duced into a twisting machine that twists them together into a steel cord. This 
method has major drawbacks, too. The toothed wheels can only provide a 
5 relatrvely flat deformation of the wires without risking to damage them. Further- 
more, the stationary plate guiding the crimped wires into the twisting machin^ 
has a tendency to smooth them again. 

« 

Also US 6,311,466 discloses crimping the wires between toothed wheels. 
However, instead of using only one pair of toothed wheels, one suggests to use 

« 

10 a second pair of toothed wheels that is placed next to the first pair in ortier to 
pre-fomn the wire In a plane turned by 90 degrees compared to the firet crimp- 
ing plane and with a different pitch than the first pair. Each wire passes through 
a separate toothed wheels anrangement Thereafter, the crimped wires are 
bundled and introduced Into a known twisting machine to be twisted together, 

15 According to US 6,31 1.466, the individual steel wires should thus receive a 
spatial defomnation before they are twisted together, which is said to improve 
rubber penetration, to increase elongation at rupture and to decrease the 
stiffness of the cord. It will, however, be appreciated that the wire has a ten- 
dency to tilt when it leaves the first pair of toothed wheels. Thus, the second 

20 pair of toothed wheels tends to genenate the second wave In the same plane as 
the first wave, which partially ruins the expected advantages. IVIoreover, this 
method also suffers from a smoothing back of the crimped wires prior to the 
final twisting operation. 

WO 02/088469 discloses a method for manufacturing a wire cord com- 
25 prising the st^s of bundling a plurality of wires in a bundling means; crimping 
the wires between meshing toothed surfiaces; and twisting together the plurality 
of crimped wires along a twisting path. 

OBJECT OF THE INVENTION 

The object of the present invention is to provide a method and a machine 
for more efficiently manufacturing a wire cord comprising crimped metallic wires 
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that are twisted together 

This object is achieved by a method as claimed In claim 1 , respectively a 
machine as claimed In claim 4. 

SUMMARY OF THE INVENTION 

In accordance with an important aspect of the present invention, the 
5 crimping is carried out by passing a piurali^ of wires between meshing toothed 
surfaces that are located at the beginning of the twisting path, along which the 
wires are twisted together. This feature allows to obtain excellent results with 
regard to the elongation at rupture of the cord and elastomer penetration into 
the cord. There no smoothing of the crimped wires before they are twisted 
1 0 together and there is a very homogeneous distribution of the crimping waves in 
ttie tMristed cord. Furthermore, the method In accordance with the present 
invention can be carried out with very simple crimping equipment, it does not 
need complicated adjustments and It allows to obtain very good productivity 
results. 

1 5 The plurality of wires shall be dosely bundled so that they lie closely side- 

. • ■ 

by-side in one plane before they are crimped between the meshing toothed 
surfaces, and the twisting together of the wires shall preferably already start 
between the meshing toothed surfaces of the crimping wheels. The plurality of 
wires shall still lie closely side by side in one plane at the entrance of the 
20 meshing toothed surfaces of the crimping wheels, whereas at the outlet of the 
meshing toothed surfaces, the wires shall already t>e crossing one another. 

A machine for manufacturing a cord in accordance with the present inven- 
tion has a crimping means with crimping wheels with meshing toothed surfaces 
for crimping the wires and a twisting mean's for twisting together the wires along 
25 a twisting patii. in accordance with an important aspect of the present inven- 
tlon, the crimping means comprises a pair of crimping wheels with meshing 
toothed surfaces that Is located at the beginning of the twisting path, and the 
machine also comprises bundling means located upstream of the pair of 
crimping wheels for closely bundling a plurality of wires in such a way as to 
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force the plurality of wires to He closely $ide-by-side before passing them 
between said toothed surfaces at #ie beginning of said twisting path. 



The bundling means is preferably a bundling die with an aperture that is 
dimensioned in such a uray as to force the plurality of wires to lie dosely side by 
5 side. Good results are achieved if the bundling means is located between 30 
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Claims 

1 . A method for mariLriacturing a wfre cohd, said method comprising the steps 
oft 

« 

bundling a pluralrty of wires in a bundling means; 

♦ 

crimping said wires between meshing toothed surfaces; and 
5 twisting together said plurality of crimped wires along a twisting path; 
characterised in fhat 

said bundling is carried out In such a way that said wires He closely side-by* 
side in one plane; and 

said crimping is carried out by passing sard plurality of wires between mesh* 
10 ing toothed surfaces located at the beginning of said twisting path. 

2. The method as claimed In claim 1, wherein said twisting together starts 
between said meshing toothed surfaces. 

3. The method as claimed in claim 1 or 2, wherein: 

at the entrance of said meshing toothed surfaces, said wires still lie closely 
1 5 side-by-side in one plane; and 

at the outlet of said meshing toothed surfaces, said wires are crossing one 
another, 

4. A machine for manufacturing a wire cord, said machine comprising: 

t 

a bundling means for bundling a plurality of wires; 

20 a crimping means, downstream of said bundling means, comprising crimp- 
ing wheels with meshing toothed surfaces for crimping said wires; and 

a twisting means for twisting together said wires along a twisting path; 

characterised in that 

said bundling means is configured in such a way as to force said plurality of 
25 wires to lie closely side-by-side In one plane; and 
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said crimping means comprises a pair of crirhping wheels with meshing 
toothed surfaces that is located at tiie beginning of said twisting path. 

5. The machine as claimed in claim 4, wherein said bundling means is a 

bundling die with an aperture, said aperture being dimensioned in such a 

5 way as to force said plurality of wires to lie closely side-by-side in one 
plane. 

6. The machine as claimed In claim 4 or 5, wherein said bundling means is 
located between 30 mm to 60 mm from the point where said plurality of 
wires enter between said meshing toothed surfaces. 

10 7. Tiie maciiine as claimed in any one of claims 4 to 6, wherein in said mesh- 
ing toothed surfaces two successive teeth with a tootfi thickness t are sepa- 
rated by a gap with a gap width g, and said tooth thiclcness t and said gap 

s 

width g satisfy following relation: 2t < g < 4t 

8. The machine as cfaimed in claim 7, wherein said wires have a diameter D 
15 and said tooth thickness t and said diameter D satisfy following relation: 
2D < t < 4D. 



9. The machine as clamied in any one of claims 4 to 8. wherein said wires 
have a diameter D between 0,2 and 1,0 mm. 

10. The machine as claimed In any one of claims 4 to 9, wherein the distance 
20 between said cn'mping wheels in said pair is adjustable, so that the penetra- 
tion of the teeth of one vtri^eel into the gaps of the other wheel is adjustable. 

11. The machine as claimed in any one of claims 4 to 10, wherein said twisting 
means comprises: 

a rotor that can be rotated about a rotor rotation axis; and 

25 a deflection pulley supported on said rotor, said deflection pulley forming tiie 
end of said twisting path, wherein the latter is sut>siBntially co-axial to said 
rotor rotation axis. 

12. The machine as claimed in any one of claims 4 to 1 1, further comprising: 
a support structure; 
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a rotor with a first rotor end and a second rotor end, said rotor being sup- 
ported by said support structure in sucii a \A^y as to be capable of roteiting 
about a rotor rotation axis; 

a cradle supported between said first rotor end and said second rotor end, 
5 in such a way as to be capable of freely rocking about said rotor rotation 
axis, whereby said cradle remains immobile in rotation when said rotor is 
roitated; 

a plurality of wire unwinding devices supported by said cradle; 

guiding means on said cradle for guiding a plurality of wires from sard un- 
10 winding devices towards said pair of crimping wheels, said pair of crimping 
wheels being mounted on said cradle in such a vray as to be substantially 
aligned with said rotor rotation axis; 



a first deflection pulley supported on said first end of said rotor, in such a 
way as to be capable of twisting together said plurality of wires In said twlst- 
16 ing path, which extends from said first deflection pulley to said pair of crimp- 
ing whe^; 

« 

a first flyer arm connected to said first rotor end an a second flyer arm con- 
nected to said second rotor end, said firet and second flyer arm befng capa- 
ble of guiding the twisted wires about said cradle from said first rotor end to 
20 said second rotor end; 

a second defiection pulley supported on said second end of said rotor, in 
such a way as to be capable of guiding said twisted wires coming from said 
second flyer arm axially out of said second rotor end; and 

a pulling means for pulling said twisted wires out of said second rotor end. 
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